CONTROL APPARATUS OF AIR CONDITIONING SYSTEM 



BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention relates to a control apparatus of an air 
conditioning system in a vehicle, more specifically, to a door control 
apparatus of the air conditioning system which controls an actuator by 
means of data communication by networking an amplifier unit of an air 
10 conditioner and the actuator for opening and closing of a door. 

Description of the Prior Art 

Conventionally in an air conditioning system for an automobile, 
a driving control device (an amplifier unit of an air conditioner) and 

15 actuators provided correspondingly to a plurality of doors (for example, 
valves) and for adjusting respective divergence of the plurality of doors 
which are for controlling air flow flowing in an air passage within the air 
conditioning system and provided in that air passage, are connected by 
an interface (harness), and the doors are opened and closed by actuation 

20 of the actuators by sending an electrical signal from the amplifier unit of 
the air conditioner through the harness to desired actuator. 

Namely, as shown in Fig. 2A for example, a control apparatus 
(door control apparatus) of an air conditioning system 100 is provided 
with various actuators such as an actuator of a mix door for opening and 

25 closing an air mix door 40, a mode actuator for opening and closing a 
door for switching over modes 50 and a Fresh /Re-circulating intake 
actuator for opening and closing a door for switching over Fresh 
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/Re-circulating intake 60, a driving control device (an amplifier unit of 
an air conditioner) 10 which individually drives and controls each of 
those actuators, and an interface (harness assembly, harness with 
connectors) 20 which connects the amplifier unit of the air conditioner 10 
5 and each of the actuators 40, 50 and 60. 

Here, each of the actuators 40, 50 and 60 has electrical circuits 
43, 53 and 63 which are including motors or the like inside of them 
respectively, and are provided with connectors 41, 51 and 61 for 
connecting these electrical circuits 43, 53 and 63 which are located 

10 inside to the harness assembly 20. 

Also, the amplifier unit of the air conditioner 10 is provided with 
a microcomputer 11 for carrying out computation in accordance with 
predetermined program for control by receiving an input signal from 
external sensors and switches or the like which are not shown and by 

15 receiving electrical power from an electrical power supply, driver ICs 13, 
14 and 15 which are provided corresponding to each of the actuators 40, 
50 and 60 and are for individually supplying the electrical power to each 
of the actuators 40, 50 and 60 according to result of the computation of 
the microcomputer 11, and a connector 12 which is used to be connected 

20 to the harness assembly 20. 

The harness assembly 20 has an amplifier side connector 21 
connected to the amplifier unit of the air conditioner 10 on one end side 
of the harness, and actuator side connectors 22, 23 and 24 connected to 
each of the actuators 40, 50 and 60 on the other end side. 

25 In the door control apparatus structured as above, each of the 

driver ICs 13, 14 and 15 is mutually connected (parallel communication) 
to the respective actuators 40, 50 and 60 respectively via the harness 
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assembly 20, and each of the driver ICs 13, 14 and 15 only outputs the 
electrical power to the actuator connected to each of them, thereby the 
actuators are driven. 

By the way, recently in the above described door control 
5 apparatus, it has been proposed that doors are controlled to be opened 
and closed by means of data communication utilizing network by 
networking the amplifier unit of the air conditioner and the actuators 
which are for driving the doors in the air passage to be opened and closed 
(Japanese Patent Laid Open No. HlO-6748). 

10 As shown in Fig. 2B, this networked control apparatus (door 

control apparatus) 100 is provided with various actuators such as an 
actuator of air mix door 70, a mode actuator 80 and a Fresh 
/Re-circulating intake actuator 90, a driving control device (amplifier 
unit of an air conditioner) 16 and an interface (harness assembly) 30. 

15 Each of the actuators 70, 80 and 90 has exclusive ICs 72, 82 and 92 
which are used exclusively for data communication other than electrical 
circuits 73, 83 and 93 which are including motors or the like inside of 
them respectively, and the amplifier unit of the air conditioner 16 is 
structured to have only a microcomputer 17 and is not equipped with 

20 driver ICs. 

In addition, an amplifier side connector 31 of the harness 
assembly 30 is connected to a connector 18 of the amplifier unit of the air 
conditioner 16, and actuator side connectors 32, 33 and 34 are connected 
to connectors 71, 81 and 91 of the respective actuators 70, 80 and 90. 
25 In this networked door control apparatus as described above, 

each of the plurality of actuators 70, 80 and 90 is connected to the 
amplifier unit of the air conditioner 16 without transiting the driver ICs, 
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and the amplifier unit of the air conditioner 16 simultaneously outputs 
an electric signal which drives and controls the respective actuators 70, 
80 and 90 and a selection signal for specifying only the certain actuator 
to be driven. Additionally, the exclusive ICs 72, 82 and 92 which are 
5 used exclusively for the data communication provided inside of the 
respective actuators 70, 80 and 90 receive the selection signal, and if the 
selection signal is a selection signal specifying the corresponding 
actuator corresponds to each of the exclusive ICs 72, 82 and 92, that 
exclusive IC outputs the electric signal to the connected actuator, 

10 thereby the door is structured to be opened and closed by the actuation of 
the actuator. More specifically, a plurality of actuators is controlled by 
a serial communication using the selection signal. 

Meanwhile, between the networked door control apparatus (Fig. 
2B) and the traditional non-networked door control apparatus (Fig. 2A), 

15 not only the amplifier unit of the air conditioner and the harness 
assembly differ but also each of the actuators differ. 

Accordingly, in a certain type of automobile for example, when 
both of the one which is networked and does data communication 
(hereinafter referred to as "with data communication") and the one 

20 which is non-networked and does not do the data communication 
(hereinafter referred to as "without data communication") are set, and 
either of them is to be alternatively selected according to grade of that 
type of automobile or with or without of options or the like, it is 
necessary to prepare components corresponded to the one with data 

25 communication and components corresponded to the one without data 
communication respectively, as a result, there have been problems that 
it is troublesome to manage the various kinds of those components as 
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well as lowering in production cost by mass production becomes less. 



SUMMARY OF THE INVENTION 
The present invention has been made in view of the above 
5 described circumstances, therefore, it is an object of the present 
invention to provide a control apparatus of an air conditioning system 
capable of reducing trouble in components management and is 
inexpensive in production cost. 

In the control apparatus (door control apparatus) of the air 

10 conditioning system relating to the present invention, connection 
configuration of a connector of an interface (harness) that is to be 
connected to an actuator is identical regardless of whether or not to 
carry out data communication between a driving control device 
(amplifier unit of an air conditioner) and the actuator, and in a door 

15 control apparatus which carries out the data communication, a circuit 
for data communication, which has been provided in the actuator, is 
included in the connector of the harness. 

More specifically, a control apparatus of an air conditioning 
system relating to the present invention comprises an actuator provided 

20 in a door used for the air conditioning system for opening and closing the 
door; an amplifier unit of an air conditioner for driving and controlling 
the actuator; and a harness with connectors which has an actuator side 
connector which is to be connected to the actuator on one end. In 
addition, two types of the harness with connectors are prepared 

25 according to with or without data communication with the actuator. 
Furthermore, within the two types of harness with connectors, the 
actuator side connector of the harness with connectors which 
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corresponds to the "with data communication"' is identical in connection 
configuration with the actuator side connector of the harness with 
connectors which corresponds to the "without data communication'', and 
is included with a circuit for the data communication. 
5 Here, the identical connection configuration means that when 

the actuator side connector of the harness with connectors which 
corresponds to "without data communication" can be connected to the 
connection connector provided in the actuator as a connection partner, 
the actuator side connector of the harness with connectors which 

10 corresponds to "with data communication'' is in a configuration capable 
of being connected to the connection connector of that actuator, and does 
not necessarily means that the actuator side connector of the harness 
with connectors which corresponds to "with data communication" is in 
identical configuration physically with the actuator side connector of the 

15 harness with connectors which corresponds to "without data 
communication". 

Therefore, within a plurality of connection terminals arranged 
inside of the actuator side connector, for example there may be a 
connection terminal that only exists in the actuator side connector which 

20 corresponds to "without data communication" and a connection terminal 
that does not functionally exist in the actuator side connector which 
corresponds to "with data communication". In such case, it is not 
necessary to provide the functionally needless terminal as a dummy 
terminal so as to be physically identical, and even in such case that the 

25 configurations of the actuator side connectors are not physically 
identical, it substantially corresponds to the above described "identical 
connection configuration". 



Similarly to a configuration in housing of the actuator side 
connector, if the housing is in a configuration capable of being connected 
with the connection connector of the actuator by forming a helical groove 
or the like thereto, it also substantially corresponds to the above 
5 described "identical connection configuration". 

BRIEF DESCRIPTION OF THE ATTACHED DRAWINGS 

Fig. 1 is a schematic view showing a control apparatus of an air 
conditioning system relating to one embodiment of the present 
10 invention. 

Fig. 2A is a schematic view showing a control apparatus of a 
conventional air conditioning system which corresponds to without data 
communication. 

Fig. 2B is a schematic view showing a control apparatus of a 
15 conventional air conditioning system which corresponds to with data 
communication. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

Hereinafter, a specific embodiment of a control apparatus (door 
20 control apparatus) of an air conditioning system relating to the present 
invention will be described with reference to the accompanying 
drawings. 

Fig. 1 is a schematic view showing a control apparatus (door 
control apparatus) 100 of the air conditioning system relating to one 
25 embodiment of the present invention. 

Meanwhile, a "door'' as referred in the present embodiment 
includes a case in which it is a "valve". 
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The door control apparatus 100 which is shown in the drawing of 
Fig. 1 is provided with an actuator of a mix door for opening and closing 
an air mix door 40, a mode actuator for opening and closing a door for 
switching over modes 50, and a Fresh /Re-circulating intake actuator for 
5 opening and closing a door for switching over Fresh /Re-circulating 
intake 60, a driving control device (amplifier unit of an air conditioner, 
hereunder referred to as A/C amplifier unit) 16 which individually drives 
and controls each of those actuators 40, 50 and 60, and an interface 
(harness assembly, harness with connectors) 30 which connects the A/C 

10 amplifier unit 16 and each of the actuators 40, 50 and 60, 

Here, each of the actuators 40, 50 and 60 has electrical circuits 
43, 53 and 63 which are including motors or the like inside of them 
respectively, and are provided with connectors 41, 51 and 61 for 
connecting these electrical circuits 43, 53 and 63 which are located 

15 inside to the harness assembly 30. 

Also, the A/C amplifier unit 16 is provided with a microcomputer 
17 for carrying out computation in accordance with predetermined 
program for control by receiving an input signal from external sensors 
and switches or the like which are not shown and by receiving electrical 

20 power from an electrical power supply, and a connector 18 which is used 
to be connected to the harness assembly 30. The A/C amplifier unit 16 
outputs a driving control signal for controlling the respective actuators 
40, 50 and 60 and an identification signal for specifying one or more of 
the respective actuators 40, 50 and 60 to which the driving control signal 

25 is to be received. 

The harness assembly 30 has an amplifier side connector 31 
which is connected to the connector 18 of the A/C amplifier unit 16 on 
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one end side of the harness, and actuator side connectors 22', 23' and 24' 
which are connected to the respective connectors 41, 51 and 61 of each of 
the actuators 40, 50 and 60 on the other end side. 

In addition, an electrical circuit for data communication 35a and 
5 exclusive IC 35b are included and installed inside of a housing of the 
actuator side connector 22\ 

Electrical circuits for data communication 36a, 37a and exclusive 
ICs 36b, 37b are also respectively included and installed inside of other 
housings of the actuator side connector 23' and the actuator side 

10 connector 24*, similarly. 

Here, the electrical circuits 35a-37a and the exclusive ICs 
35b-37b, which are provided inside of the housings of respective actuator 
side connectors 22'-24', are exclusive circuits which are exclusive for 
carrying out the data communication between the A/C amplifier unit 16 

15 and each of the actuators 40-60. 

The harness assembly 30 as structured as above receives the 
driving control signal from the A/C amplifier unit 16 as well as the 
identification signal outputted from the A/C amplifier unit 16. 
Subsequently, the electrical circuits for data communication 35a-37a and 

20 the exclusive ICs 35b-37b which are provided inside of the housings of 
the actuator side connector 22'-24' judges the received identification 
signal which is for specifying the respective actuators 40, 50 and 60, and 
if judged that the identification signal is an identification signal 
specifying the corresponding actuator corresponds to each of the 

25 electrical circuit for data communication and the exclusive ICs, then 
output the driving control signal from the A/C amplifier unit 16 to the 
actuator connected to the corresponding connector. 



9 



More specifically, the door control apparatus 100 is networked 
(serial communication) by the A/C amplifier unit 16 and each of the 
actuators 40-60 as LAN (Local Area Network). Driving and controlling 
of each of the actuators 40-60 by the A/C amplifier unit 16 are carried 
5 out by the data communication utilized in this LAN, and the A/C 
amplifier unit 16 and the harness assembly 30 are used as exclusive 
components which are used exclusively for "with data communication". 

On the other hand, each of the actuators 40-60 in the 
embodiments are shared components which are also used for a control 

10 apparatus (door control apparatus) 100 which, as shown in Fig. 2A as the 
prior art, a driving control device (A/C amplifier unit) 10 and each of the 
actuators 40-60 are not networked and corresponds to "without data 
communication (parallel communication)** which carries out the driving 
and controlling of each of the actuators 40-60 by the A/C amplifier unit 

15 10 by means of control of voltage value and current value to each of the 
actuators 40-60. 

In addition, the actuator side connectors 22', 23' and 24' of the 
harness assembly 30 which corresponds to "with data communication" 
are formed identical connection configuration with actuator side 

20 connectors 22, 23 and 24 of a harness assembly 20 (see Fig. 2A) which 
corresponds to "without data communication'*. 

Since the actuator side connectors 22', 23' and 24' of the harness 
assembly 30 which corresponds to "with data communication" are formed 
identical connection configuration with the actuator side connectors 22, 

25 23 and 24 corresponded to "without data communication", the actuator 
side connectors 22', 23' and 24' corresponded to "with data 
communication" can be physically connected to the actuators 40, 50 and 
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60 which are corresponded to "without data communication". 
Furthermore, since the exclusive circuits (electrical circuits 35a, 36a, 
37a and exclusive ICs 35b, 36b, 37b) which are exclusive for the data 
communication corresponded to "with data communication" are 
5 respectively included in the actuator side connectors 22', 23' and 24' of 
the harness assembly 30 which corresponds to "with data 
communication**, the data communication can be carried out between the 
A/C amplifier unit 16 and each of the actuators 40-60 even if the 
actuator side connectors 22'-24', which are corresponded to "with data 

10 communication", are connected to the actuators 40-60 which are 
corresponded to "without data communication". 

As another embodiment of the present invention, the door control 
apparatus 100 can also be structured to be in a design not to carry out 
the data communication, by substituting the above mentioned actuators 

15 40-60 and the harness assembly 30 with, as shown in Fig. 2A as the prior 
art, the A/C amplifier unit 10 which corresponds to "without data 
communication (parallel communication)" and an interface (harness 
assembly) 20 which corresponds to "without data communication" when 
the data communication is not to be carried out. 

20 Therefore, according to the door control apparatus 100 of the air 

conditioning system relating to the present embodiment, each of the 
actuators 40-60 can be shared with the door control apparatus which 
corresponds to "without data communication" so that an exclusive 
actuator which corresponds to "with data communication" does not have 

25 to be additionally prepared. 

As a result, kinds of components are reduced, accordingly, 
trouble in components management can be decreased, and lowering in 
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production cost can also be attained. 

As described above, according to the door control apparatus of 
the air conditioning system relating to the present invention, because 
the connection configuration of the connector of the harness that is 
connected to the actuator is identical regardless of whether to carry out 
the data communication between the amplifier unit of the air conditioner 
and the actuator or not, and in the door control apparatus which carries 
out the data communication, the circuit for data communication, which 
has been provided in the actuator, is included in that connector, the 
same actuators can be used between the one that carries out the data 
communication and the one that does not carry out the data 
communication. 

More specifically, according to the door control apparatus of the 
air conditioning system relating to the present invention, because the 
actuator side connector of the harness with connectors which 
corresponds to "with data communication" is identical in connection 
configuration with the actuator side connector of the harness with 
connectors which corresponds to "without data communication", the 
actuator side connector of the harness with connectors which 
corresponds to "with data communication" can be physically connected to 
the actuator corresponding to "without data communication". 
Furthermore, because the circuit for data communication, which has 
been provided in the actuator corresponded to "with data 
communication", is included in the actuator side connector of the 
harness with connectors which corresponds to "with data 
communication", the data communication can be carried out even when 
the actuator side connector of the harness with connectors which 
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corresponds to "with data communication" is connected to the actuator 
corresponded to "without data communication". 

Therefore, the actuator side connector of the harness with 
connectors which corresponds to "with data communication" can be 
5 physically and functionally connected to the actuator corresponded to 
"without data communication", as a result, the actuator corresponded to 
"with data communication" does not have to be prepared separately from 
the actuator corresponded to "without data communication". 

Accordingly, trouble in components management can be reduced, 
10 and lowering in production cost can be attained. 
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